Using a vector error-correction model, I explore the short-run dynamics and long-run linkages between financial reform and the mobilization of domestic saving in Morocco. In the short run, financial depth (volume of intermediation) is shown to have a positive influence on private saving, while increases in real interest rates have a negative impact. The effectiveness of financial intermediation does not seem to have a direct effect on saving but has a significant influence on the volume of intermediation. In the long run, savings have a stable relationship with financial reform but the influence of interest rates remains negative, implying that the income effect dominates in the long run as well.
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Introduction
Morocco began to implement significant financial sector reforms from the mid 1980s.
1 Such reforms were quite fashionable in the developing world during those years and were mostly part of a wide range of Structural Adjustment Programmes that extended to reforms of the exchange rate and foreign trade system, deregulation and price liberalization, and fiscal consolidation (Mavrotas and Kelly 2001; Chowdhury 2001) . Morocco was one of the first Arab countries to embark on financial liberalization and reform. Early reform programmes resulted in significant changes in real interest rates which were negative during the decades of financial repression in the 1970s and the first half of the 1980s (see Figure 1 ). During the late 1980s, soon after the early reforms had taken place, real interest rates became positive and quite high, reaching 5.80 per cent in 1987 and 6.14 per cent in 1988. 
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Source: Baliamoune and Chowdhury (2003) .
In the early 1980s, Morocco raised the average levels of lending and deposit rates by about 20 per cent and simplified the structure of administered interest. Interest rates on above-one-year deposits were liberalized in 1985 and rates on deposits above six months and above three months were liberalized in 1989 and 1990, respectively. Morocco also introduced a minimum interest rate with the goal of promoting long-term savings. Interest rates on all time deposits were liberalized in 1992. As interest rates rose during the first half of the 1990s, bank deposits increased significantly. The effects were also reflected in a decline in checking deposits which, in general, do not earn interest. The Moroccan government liberalized lending rates in February 1996. In addition, Morocco introduced important institutional changes in order to protect savers and facilitate smooth transactions. These changes included the creation of the Deontological Council of Stocks and Bonds (Conseil Déontologique des Valeurs Mobilières), the modernization and privatization of the Casablanca Stock exchange, and full convertibility of current account balances in 1993. In general, these were additional strategies aimed at promoting domestic savings. These strategies resulted in stronger financial depth or deepening and more effective intermediaries. Finally, it is important to point out that financial liberalization in Morocco was characterized by gradualism which may explain (at least partially) the absence of financial crises in the 1990s when many emerging markets around the world experienced major turbulence.
As pointed out in Baliamoune and Chowdhury (2003) , financial reform involves the elimination of credit controls, deregulation of interest rates, easing of entry into the financial services industry, development of capital markets, increased prudential regulation and supervision, and liberalization of international capital flows. However, in Morocco the liberalization of international capital flows has not been fully implemented yet, as capital outflows by nationals are still subject to the state's control and allowed only in a small number of specific cases. Moreover, the development of capital markets, despite the modernization and privatization of the Casablanca Stock Exchange, is still weak. This paper builds on the study in Baliamoune and Chowdhury (2003) and expands the analysis of the effects of financial reforms on savings in Morocco in two major ways. First, it examines feedback effects (reverse causality) from domestic savings 2 and income to financial reform. Second, the current analysis also examines the decomposition of the variance in the main variables. This study uses a vector errorcorrection model (VECM) that allows for the analysis of short-run dynamics and longrun effects, as well as for ascertaining the direction of causality. Following Baliamoune and Chowdhury, the indicators of financial reform examined in this study include real interest rates, financial depth, and financial intermediation effectiveness. The remainder of the paper proceeds as follows. Section 2 provides a brief discussion of the theoretical and empirical links between financial reform and saving and growth. Section 3 presents summarized results from existing studies on financial reforms in Morocco. Section 4 focuses on the major findings from the VECM estimation. Section 5 provides concluding comments.
Financial reforms, saving mobilization, and growth
The relationship between financial development and economic growth remains a major topic in the literature on financial intermediation and economic development. While many studies have stressed the important role of the financial sector in economic growth (McKinnon 1973; Shaw 1973) , there is no consensus on whether financial development causes economic growth. Indeed, there are scholars who argue that causality is either nonexistent or that it runs in the opposite direction, from economic growth to financial development. Robinson (1952) , Lucas (1988) , and Stern (1989) have maintained that finance has only a marginal role in economic growth.
There is currently a large body of research on the effects of financial development and financial reforms in developing countries. Since many developing countries were, in the 1980s and early 1990s, urged by international lenders and development agencies to liberalize markets -including financial markets -reasonable data are available to test the success of such policies and reforms. In addition, the financial crises in South East Asia in the 1990s and their impact on economic growth have called into question the rationale and suitability of financial market liberalization.
Recent empirical literature in support of the positive effects of financial development or reforms on savings, investment, and growth includes Levine (1993a, 1993b) , Bencivenga and Smith (1991) , Beck et al. (2000) , and Baliamoune and Chowdhury (2003) . However, the results in this literature are in general not conclusive. For example, King and Levine (1993a: 730) argue that 'finance seems importantly to lead economic growth'. On the other hand, Demetriades and Hussein (1996) find little empirical evidence in support of the supply-leading proposition (the hypothesis that finance causes growth).
A major rationale for the push for financial liberalization centres on the role of the financial sector in promoting the mobilization of saving, facilitating access to credit, and enhancing resource allocation (McKinnon 1973; Shaw 1973) . It seems the effect of financial reforms on economic growth is through the impact of financial liberalization on investment and savings and the resulting enhancement in capital formation. The theoretical rationale behind the idea that financial liberalization (a major component of financial development) promotes growth is fairly straightforward (see Levine 1997) . For investment to occur, investors and savers must be given incentives, and savings have to be channelled to investors. Financial liberalization, which is a driving force behind financial development, ensures that this process takes place efficiently. When interest rates rise, the quality of investments is enhanced since financial repression tends to be associated with investment of relatively poor quality. Higher deposit rates increase the supply of funds, thus the quantity of investment also rises. Calderón and Liu (2003) used pooled data from 109 developing and developed countries, and concluded that financial deepening promotes economic growth through two channels: by causing more rapid capital accumulation and through stimulating productivity growth. But the authors also find causality from growth to financial development.
Thus, a useful approach to assess the impact of financial liberalization is to study its effects on savings. Studies that have examined such effects in developing countries include Fry (1995) , Hussain (1996) , Jbili et al. (1997) , Dayal-Gulati and Thimann (1997) , Demetriades and Luintel (1997) , Bandiera et al. (2000) , and Baliamoune and Chowdhury (2003) . There is, however, no clear consensus on the impact of financial liberalization and reforms on savings. Hussain (1996) shows that, in the three years following financial reforms in Egypt, savings rose by about 6 per cent of gross domestic product (GDP) above the level that would have resulted if no financial liberalization had occurred. In the case of Morocco, Baliamoune and Chowdhury (2003) find that financial reform has a positive impact on saving. Mavrotas and Kelly (2001) have demonstrated that financial reform that leads to higher interest rates and lower risk may increase the level of savings by expanding the range of available savings instruments and increasing the expected return. However, other studies have argued that financial reform may actually decrease savings by reducing liquidity constraints through, say, improved access to consumer credit. Chowdhury (2001) shows that there was a decline in private savings following financial liberalization in Bangladesh. Similarly, Chapple (1991) has found a decline in both household and corporate savings in New Zealand following liberalization. Finally, Uygur (1993) reported that during the 1970s and 1980s in Turkey the negative income effect 3 from higher interest rates was stronger than the positive substitution effect, and concluded that financial liberalization had a negative impact on private saving.
There is also no consensus regarding the impact of interest rates. Some scholars have found a positive link between real interest rates and saving (see for example Fry 1978) . Cheng (1980: 54) contends that in Pacific Basin Countries 'real deposit interest rate played a critical role in setting the rate of each nation's financial growth. Positive real deposit rates maintained over a number of years, invariably led to financial deepening'. However, other scholars have not found such a link. For example, Arestis and Demetriades (1997: 791) report that '[h]igh real interest rates completely failed to increase savings or boost investment -both actually fell as a proportion of GNP over the period'. Also, Modigliani (1986: 304) argues that 'despite a hot debate, no convincing general evidence either way has been produced, which leads me to the provisional view that s [the saving ratio] is largely independent of the interest rate'. Dornbusch and Reynoso (1989: 205) also note that 'virtually no study has demonstrated a discernable net effect [of real deposit rates on saving ratios]'. Some studies have found that there is a negative and significant effect of real interest rates on investment (Greene and Villanueva 1991) or that interest rates do not necessarily have a positive effect on investment (Morisset 1993) . But other studies have obtained different results. In the case of sub-Saharan Africa, for example, Ndikumana (2000) shows that higher financial development causes higher domestic investment, which suggests that financial development can cause economic growth by enhancing capital accumulation. Bencivenga and Smith (1991) show how the introduction of financial intermediation shifts the composition of savings toward capital and hence acts to promote economic growth. However, Akinboade (2000) finds that during the period of financial liberalization in Tanzania the association between financial deepening and economic growth is negative but no evidence of causality between the two variables was found. Finally, Baliamoune-Lutz (2003) shows that economic growth in Morocco caused financial reform but financial reform had no effect on growth.
Summary of previous studies of Morocco's experience
Two existing studies have specifically explored the links between financial reforms and domestic savings in Morocco: Jbili et al. (1997) 4 and Baliamoune and Chowdhury (2003) . The first study failed to find evidence of a significant impact of financial reforms on savings while the second study reported that financial deepening enhanced the mobilization of private savings. Jbili et al. (1997) use Moroccan data for 1970-95 and show that the correlation between the ratio of M2 to GDP and the saving rate was 0.37 in the entire sample and -0.86 (negative) in the reform period . In addition, their regression results indicate that financial deepening (or the volume of intermediation) does not influence saving in Morocco. But the authors did report a significant and negative coefficient on real interest rates and on the proxy for the effectiveness of financial intermediation (the ratio of reserve money to quasi money). However, the proxy for the cost of capital (real interest rate), financial depth, and financial intermediation effectiveness all showed insignificant coefficients in the reform period. This suggests that financial reform had no impact on the saving rate in Morocco. As pointed out in Baliamoune and Chowdhury (2003) , the study in Jbili et al (1997) suffers from major econometric problems, in addition to the short length of the data (only about three to five years) subsequent to major reforms.
In contrast, the second study (Baliamoune and Chowdhury 2003) used cointegration models and similar indicators of financial reforms, together with a number of control variables including income, the share of agriculture in GDP, public saving, and the dependency ratio. Using Moroccan data for 1960-99, Baliamoune and Chowdhury distinguish long-run behaviour from short-run dynamics and show that in the long-run income and the ratio of broad money to GDP (M2/GDP) have a positive influence on saving but real interest rates do not affect the saving rate. In the short-run, however, the coefficients on M2/GDP and real interest rate were significant and negative. The coefficient on financial intermediaries' effectiveness was insignificant in the short-run, and significant but with the wrong sign (positive) in the long-run. Also, the authors find strong support for Ricardian Equivalence 5 in both the long-and short-run. Overall, the authors show that in Morocco financial deepening (the ratio of broad money to GDP) has caused private savings to increase. However, an important issue that was not addressed in Baliamoune and Chowdhury (2003) was feedback and reverse causality between the variables of interest.
A third study, Odedokun (1996) , used annual data for 1964-88 from a group of developing countries and found that financial intermediation did not have an effect on growth in Morocco. However, the period 1964-88 does not capture the major financial reforms undertaken by the Moroccan government in the 1990s. On the other hand, Baliamoune-Lutz (2003) shows that there is unidirectional causality from growth to financial reform in Morocco.
VECM estimation and variance decomposition

Estimation
To try to remedy some of the weaknesses in the existing studies on financial reform in Morocco, I estimate a vector error-correction model using Moroccan annual data for the period 1960-99. Data are from International Financial Statistics (IFS) published by the International Monetary Fund and from the database of La Direction de la Statistique in Morocco.
Descriptive statistics and correlations among the main variables are reported in Tables 1a and 1b, respectively. The dependent variable, private saving ratio (PRIVSAV) is defined as the ratio of private saving to GDP. Due to the lack of published reliable data on private saving in Morocco, I follow Dayal-Gulati and Thimann (1997) and Baliamoune and Chowdhury (2003) and calculate private savings as national domestic 5 The concept of Ricardian Equivalence refers to the case where an increase in government expenditures or an isolated cut in taxes leads to an equivalent rise in private saving because individuals would expect an equivalent tax increase in the future. Thus exogenous shifts in public saving are matched by offsetting shifts in private saving. In such cases, fiscal policy is unable to directly affect savings (see Barro 1974) . saving plus the current account balance minus public savings. Following Baliamoune and Chowdhury (2003) , I use the share of agriculture in GDP (AGR), public saving ratio (PUBLICSAV), and income in log form (LOG(Y)) as control variables. I also use the same indicators of financial reforms the authors use: namely, real interest rates (REALR) as a measure of financial liberalization; the ratio of broad money to GDP (M2/GDP) as a measure of financial depth or volume of intermediation; and the ratio of reserve money to total deposit (RES/TD) as an indicator of the effectiveness of financial intermediaries. A decline in this ratio implies higher efficiency. Andersen and Tarp (2003) argue that increased competition in the banking sector (following financial liberalization) will not necessarily induce efficient financial intermediation. Thus, we also need to examine indicators of financial intermediaries' efficiency and effectiveness to get a less incomplete view of the effect of financial reforms.
It is important to note that financial development in developing countries tends to be associated with the development of money and financial intermediation rather than the development of capital markets, as is more prevalent in developed economies. Thus, in developing economies, financial deepening is often associated with the growth of activity of financial intermediaries such as savings institutions and commercial banks.
The statistics reported in Table 1a indicate that while the mean and the median of private savings have remained almost the same in the pre-and post-reform periods, the variance (and standard deviation) have decreased significantly. At the same time, we observe that financial depth, the efficiency of financial intermediaries, and real interest rates are all higher in the post-1986 period. The correlation coefficients displayed in Table 1b indicate that there is a strong positive association between private saving, income, and financial deepening (M2/GDP). We also note the negative correlation between private saving and the indicator of financial intermediaries' efficiency, RES/TD (recall that the lower the ratio, the higher the efficiency). Interestingly, the correlation between the saving ratio and the real interest rate is negative; suggesting that the income effect outweighs the substitution effect. The coefficients of correlation among the other variables are all statistically significant and have the expected signs. It is worth noting that there is strong correlation (-0.861) between financial deepening (M2/GDP) and the efficiency of financial intermediaries (RES/TD). Higher financial depth is associated with higher efficiency in financial intermediation.
Because of the nature of the data, it is important to ascertain their time series properties. In particular, we need to test for unit root and cointegration. Phillips-Perron unit root tests were used to test for stationarity. The variables were all non-stationary in levels but stationary in first difference. The Phillips-Perron test is more reliable than the Augmented Dickey-Fuller (ADF) test for unit root when the presence of structural breaks is suspected. To test for cointegration, I used the Johansen and Juselius (1992) The empirical results displayed in Table 2 indicate that, in addition to a long-run stable relationship (based on the cointegration equation), there are some interesting short-run dynamics among the variables of interest. First, interest rates seem to have a long-run negative effect on private saving (income effect). This is a plausible relationship given Morocco's increased openness to international trade and integration in world markets, and the expansion of consumer lending; both of which have contributed to an increase 6 To save space, these results are not included in the paper but may be obtained from the author upon request. Baliamoune and Chowdhury (2003) argue that this took place in Morocco since the early 1990s, as consumer credit institutions relaxed their requirements for providing consumer loans. The same relationship between saving and real interest rate holds in the short-run as well. In the short-run financial deepening has an effect on savings but with a two-year lag. It is shown that the coefficient on the second lag of the variable M2/GDP is positive and significant at least at the 5 per cent level, but the coefficient on its first lag is not significant. As expected, there is a significant and negative relationship between the private saving ratio and the public saving ratio. The coefficient on the variable PUBLICSAV is negative 0.89 suggesting the presence of Ricardian Equivalence (see Baliamoune and Chowdhury 2003) .
VECMs are quite useful when trying to determine whether there are feedback effects or reverse causality, or an indirect relationship between the variables. It is clear from the results shown in Table 2 that such effects do exist. When discussing the coefficients of correlation earlier we noted that there is a strong association between financial deepening and the efficiency of financial intermediaries in Morocco. The errorcorrection (short-run) equations indicate there is unidirectional causality from financial intermediaries' effectiveness to financial deepening. While private saving does not seem to cause financial depth, public saving seems to have a positive influence on financial depth (M2/GDP). In addition, there is negative causality from M2/GDP to real interest rates. It seems that an increase in broad money causes real interest rates to fall. This could be due to an excess-supply-of-funds effect.
We also note that a higher share of agriculture in GDP causes M2/GDP to decline. This result is consistent with the low monetization in rural areas. However, in the saving equation while the coefficient on agriculture is negative, it has low statistical significance, so we cannot conclude that the share of agriculture has a significant impact on private saving. In theory, the high uncertainty of rural income makes a strong case for higher saving rates in rural areas. Yet, low monetization may prevent higher saving.
In the pre-1990s, informal financial institutions were quite predominant, especially in Morocco's rural areas. One objective of financial reform was to increase the number and proximity of formal financial institutions. This is thought to be an important strategy in financial reform programmes. As maintained by Rosenzweig (2001: 53) , 'the proximity of formal financial institutions increases financial savings and crowds out informal insurance arrangements, thus in principle better facilitating financial intermediation'. Focusing on the rural sector is beyond the scope of this paper but we should note that there are linkages between increases in financial activity in rural areas and both financial depth and the effectiveness of financial intermediation in general. Table 3 shows the decomposition of the variance in the variables. Variance decomposition provides information about the relative importance of each random innovation in affecting the endogenous variables in the vector autoregressive (VAR) model. There seems to be an important contribution (40-45 per cent) of the innovation in real interest rates, M2/GDP and income to the variance in private saving in the longrun.
Variance decomposition
Interestingly, income seems to be insensitive to innovations in the other variables, including the indicators of financial reform. This is consistent with the findings in Baliamoune-Lutz (2003) where it is shown that growth leads financial reform in Morocco (demand-following proposition). On the other hand, shocks to private saving seem to have some influence on the variance of RES/TD in the short-and the long-run. Similarly, innovations in private saving affect the variance of M2/GDP both in the short-and the long-run. Shocks to income have a significant impact on the variance of M2/GDP in the short-run but the effect falls dramatically in the long-run. Finally innovations in income have an important impact on the variance of real interest rates in both the short-run and the long-run, while innovations in M2/GDP seem to affect the variance of real interest rates only in the long-run.
Thus, based on the results in Tables 2 and 3 , there are some important relationships that must be taken into account when assessing the effects of financial reform in Morocco.
The causality between the efficiency of financial intermediaries and financial deepening may be viewed as complementarity between these two indicators of financial reform. In some cases it may be easier for regulators to affect financial intermediaries' efficiency (for example, by changing the required reserve ratio) than to directly influence financial depth (which is a major goal of financial reform). In such cases, knowing that financial intermediaries' efficiency causes financial deepening to increase is a useful piece of information for policymakers.
The finding that increases in real interest rates cause the private saving ratio to fall may, as mentioned earlier, reflect a strong income effect. Alternatively, it may reflect a relatively weak substitution effect. In the pre-reform period in Morocco, households used various instruments for their savings including purchasing gold and expensive jewellery, and using the informal (curb) market. To the extent that households shift funds from these instruments to bank deposits, financial depth and financial intermediaries' efficiency may improve but the private saving ratio may not change. In fact this ratio may even fall because bank deposits are safer and the real return is now higher compared to using the informal market. In addition, as mentioned earlier, there was a significant expansion of consumer lending in Morocco beginning in the 1990s, which could have contributed to this result. 
Concluding comments
The discussion of financial reforms in Morocco and the empirical results derived in this study indicate that, overall, there are important effects in the short-and the long-run. In the short-run, financial depth (volume of intermediation) has a positive influence on private saving, while interest rates show a negative impact. On the other hand, the effectiveness of financial intermediation does not seem to have a direct effect on saving but has a significant influence on the volume of intermediation. Thus, intermediation effectiveness seems to have an indirect influence on private saving. In the long-run, savings have a stable relationship (co-movement) with financial reform but the influence of interest rates remains negative, indicating that the income effect outweighs the substitution effect in the long-run as well.
These findings are consistent with the behaviour of the means shown in Table 1a . The positive influence on saving from increased financial depth may be offset by the negative impact of higher interest rates. In the post-reform period we observe that all indicators of financial reform have improved, with interest rates and financial depth registering significant increases. Yet, the saving rate has remained unchanged. Perhaps the main outcome of the financial liberalization that resulted from the reforms was to move savings from the informal market and thus enhance the efficiency of financial intermediation.
